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Abstract 
The global crisis (2007-2009) and the European sovereign debt crises (2011-2013) have led to major changes in the SMEs 
financing. The recovery after the mentioned turbulences is slow and it requires the creation of new financial instruments 
that allow SMEs maintaining/ developing the existing business solution, but also the creation of new start-ups. In the 
emerging European countries the situation is even more critical because SMEs access to conventional financial solutions 
was seriously limited. Governments should respond more actively to solve the growing difficulties faced by SMEs in 
accessing finance (injections of capital in loan guaranteed programs, direct lending programs, micro-credit loans and other 
guaranties), but should be designed also other interesting innovative schemes (public-private partnership, special dedicated 
investment funds with flexible structure).  
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1. Introduction  
 
The development of the SMEs is very important in the actual context of the recovery after the recent 
turbulences and represents also a key driver for a sustainable growth. The main problems in the case of SMEs 
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are associated to their incapacity to access financing and their fragility in a macroeconomic environment 
dominated by volatility. The main objective is to present some critical aspects in the design of a hybrid solution 
for SME financing based on a classic governmental intervention based on competition for grants together with 
the use of a specialized investment fund. In order to realize this objective, in section 2 is presented the actual 
process of financing innovative SMEs, together with the typical mechanisms and in section 3 is presented the 
rationale inspiration from the competition of research projects and the use of innovative governmental 
interventions. In section 4 the managerial strategies for the management of investments based on specialized 
investment funds for SME financing are detailed based on an interesting, intuitive but simple and efficient case 
study. Finally a series of conclusions and managerial implications with focus on the emerging markets are 
presented. 
 
2. The process of financing innovative SMEs. The inspiration from research projects  
 
Innovative SMEs are characterized by agility, high return perspectives but also high risk and fragility. In 
addition, in this case the possibilities to access different types of financing are severely limited. The use of 
grants and the inspiration from collaborative projects could offer new ways for decoding the typical 
mechanisms of advantages and limitations. In the case of R&D projects, there can be observed a tremendous 
competition between consortia of academic partners from research and industries (SMEs, but also big firms) for 
accessing public funds (provided by public budget). Evaluation is an extremely laborious process and selection 
criteria are considering: 
• technical and scientific quality of the proposal (the relevant practice, the positioning in relation to state 
of the art, the relevance of proposed objectives, the innovative character, the inter / multi / trans 
disciplinary character); 
• overall impact and opening (the dissemination and exploitation of results, the implementation capacity 
in production and future sales of results, the contributing to increasing the efficiency and performance, the 
ability of valuing offered by the co-financing partners); 
• quality of project partnership (the value of the teams, the synergies and complementarities); 
• project management (the quality of the work plan, the adequacy of resources). 
 The motivation to participate in these competitions is given by the reduced rates of co-financing (at 
least 15% overall the project and 20% for SMEs partners). The project value is low (starting 400-500 kEuro for 
national calls to 2000-5000 kEuro for FP7), but all the partnerships, especially those with a higher percentage 
of universities, are assaulting these competitions. Quantification of the final results is also very difficult. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1 The classical representation of a competition of projects  
 
First of all, it must be recognized that the final results are not always at the proposed level, especially the 
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applicative ones. In case of projects that were implemented during 2007-2010 and 2008-2011, there were made 
dramatic reductions of funding that had a negative impact at completion of applied research objectives. In some 
situations, accurate and well executed projects have lost their market impact due to the emergence of new 
technologies, in this case important funds being wasted by not recognizing the need for stopping the funding. It 
is difficult to estimate even by panels of experts how the initial objectives will be accomplished, but the mix of 
theoretical and applied contributions definitely brings knowledge in the area and contributes decisively to the 
future growth of the critical mass of researchers focused on their areas of interest. In addition, partnerships with 
several partners involved (universities, research, SMEs and large firms) are formed, which are carrying 
interesting connections. If you go back to the more difficult access to research funds, it results an impressive 
quantum leap of the proposals. These positive results are obtained by competition supporting the creation of an 
innovation market. On the one hand, it stimulates creativity and innovativeness, but on the other hand, it 
stimulates the formation of partnerships with a high impact on long-term development of national research. 
The effectiveness of this partnership, in the case of an effective access to market opportunities, is 
demonstrated by new concepts like extended enterprises - EE, virtual enterprises - VE, virtual organizations - 
VO, based on supply chain management- SCM. VE could be considered in this case the critical concept for this 
type of analogies. VE is a temporary alliance where partners invest together resources, skills and competencies 
for a better response to market opportunities, through cooperation/ collaboration. The main characteristics of 
VE are related to the capability of value creation from changing opportunities, the integration of cooperative 
elements and the capability to drive a natural but dynamic restructuring. The steps in the life cycle of a VE are: 
identification of an opportunity, selection and preparation of the partnership, effective functioning/ 
implementation and close-dismantling operation. The VE are strongly powered by the IT progress and by the 
democratization of SMEs access to these technologies, with implications on the dynamics of cooperation, 
connection to resources and capabilities. VE is a business model creator that drives the change and provides a 
robust solution for an unpredicted opportunity. The interest is to accelerate the whole process and to ride the 
market opportunities in a flexible manner. In order to improve the proactive character of this concept and to add 
agility in decision making process, it is necessary to extend the functionality beyond traditional borders and to 
enhance competitiveness by using an intelligent process of selection of partners. 
The collaborative networks of SMEs, based on partnership, are dynamically adapted to markets and could 
respond also in the case of volatility and turbulences, but the difficulties could arise in the next step of the 
project development, especially in the case of different types of shocks (like sudden change of consumer 
perception). SMEs alone are more vulnerable to market volatilities because there is a gap between the moment 
of the strategy implementation and the visibility of the recording of the improved results. This can create 
negative feelings and additional financial pressure that may increase the social uncertainty. It’s clearly showed 
this new advantage of participating in competitions for research partnerships. Participation in European 
competitions like FP7 type brings more openness because the national call participants are interested in the 
continuation of national projects and in finding new architectures and financing solutions including private 
financing. Regarding the possibility of SMEs financing outside the framework provided by research grants, the 
funding depends on the type, sector and size of organization. Again, the possibility of financing through the 
banking system which requires a material warranty is difficult and accessing the financing based on capital 
markets elements has an extremely limited practical applicability. 
 
3. Innovative governmental  interventions in the case of SME financing  
 
The government intervention in the financing of SMEs is an extensively discussed topic in the specialized 
literature. Furthermore, it only refers to non-bank financing. The classical solutions are not considered (credit 
guarantees or policy loans at lower interest rate, both to stimulate dedicated sectors), the interest being focused 
on innovative based on market efficiency solutions (angel investment, venture capital VC, private equity funds 
PEF). Because of the new perception of investors and the actual market mechanisms oriented towards liquidity, 
SME financing via capital markets is very difficult to implement in a direct way. It comes to hybrid structures 
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based on specialized investment funds and other innovative solutions based on the using of a special purpose 
vehicle (SPV). Collateralized bond obligations for SMEs (CBO-SME) are based on the use of bonds issued by 
SMEs and sold in the first stage of a SPV. The adaptation of the return is provided at the typical structure of 
risk. The connection with the investors it’s based on this SPV which acts as a market intermediary. In the case 
of venture capital VC or private equity PE, the investors are participating effectively in SMEs proposed 
business by providing expertise and supporting the market, existing the following steps: fundraising, 
investment and exit (by using an initial public offer IPO or by mergers and acquisitions - M&A). The financing 
through VC or PEF showed an interesting rally during 2003-2007 followed by the financial markets turmoil 
which recalibrated the investors’ interest for this kind of investments. Through the idea of specialized 
investment fund, the overall risk is reduced, being launched even the idea of Fund of Funds (FoFs). In this way, 
there are provided more efficiency of resource allocation, more protection to investors, more transparency and 
trust. Again, it occurs the problem of scalability over the entire lifecycle of these funds. There is volatility, and 
listing on a regulated market can’t solve the problem of liquidity, which will cause the investors to set price 
levels much lower than the net asset value (NAV). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 The generalized conception for a hybrid financing strategy dedicated for SMEs 
 
4. Managerial strategies based on specialized investment funds dedicated for SMEs 
 
We refer to the venture capital funds (VCF-early stage) management solutions, private equity funds (PEF) 
starting from the investments particularities in SMEs. First of all we should mention the main problems 
associated to these types of investments: deep uncertainty; incomplete/ asymmetric information, moral hazard. 
The answer offered in this case should incorporate both the classical approach from the management of 
investment funds and also the robust decision making approach (RDM). RDM is based on the identification of 
vulnerabilities (market movements that can lead to a lower efficiency than the proposed one, the appearance of 
some contagion effects which are causing investors to withdraw, a disadvantaging repositioning compared to 
other similar products) of specific plans and compare robust responses (the acceptance of missing some 
investments initially considered advantageous, the awaiting or even stopping of investments for a longer 
period). The fund manager should permanently take into account the fund's prospectus and to not jeopardize the 
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overall risk profile through hazardous actions. Various strategies are built from dedicated analytical models and 
the answers can be identified and evaluated. Based on the consequences analyses of various scenarios new 
strategies are resulting. 
The traditional methods of DCF-based investments analysis are not able to resolve the problem of 
uncertainty dynamics and do not give an acceptable and flexible enough answer. It aims the introduction of 
some statistical elements (probabilities specific to variables) for providing a protection against the investment 
risk (by the decision to not invest in a certain time and to wait the uncertainty clarification or some new 
opportunities) and, at the same time, providing a new basis for a dynamic evaluation of investment 
performances. 
The proposed model is inspired by the CAPM model, the financial options and the real options. This 
approach aims to achieve an analogy of specific management of investment funds mechanisms with the 
securities markets. 
The principle of evaluation, in case of risk neutrality, can be used in the assessment of a complex 
investment project in a SME which depends on an extensive set of variables. For each variable, the expected 
growth rate is adjusted to reflect the price risk resulted through market mechanisms. The value of the 
investment project is the sum of flows which are updated at the risk free rate. The assessment according to the 
risk-neutral assumption follows a basic principle of investment theory and also allows evaluation options which 
are embedded in various projects (Amran et al., 1999, Schwartz and Moon, 2000; Trigeorgis, 1996). 
The standards of investment fund management are bringing flexibility in implementation, which can 
increase the accuracy of the investment optimum by using financial instruments. The main issues that need to 
be considered are: 
• most of the strategies are containing embedded options that have different risk characteristic from the 
initial strategy and involves different updating factors; 
• it is a critical need for a proper estimation of the updating factors for the initial strategy (without embedded 
options) is essential. 
The use of a classic CAPM model could lead to the networking with market because it estimates the 
expected profit based on market model. Typical, the CAPM model takes place in three stages: the analysis of a 
database of similar strategies; the calculus of an average beta (this represents the first approximation for beta of 
the strategy proposed for evaluation); the calculus of the investment’s efficiency, based on the risk- return 
profile. 
 
)( fMf rrrr −⋅+= β                                                  (1) 
 
The first step in a probabilistic approach is to list the relevant risks (technical, organizational, economic, 
and political) and it is followed by the estimation of the correlation between risks (positive, negative or no 
relation) and the assigned probabilities of occurrence. In the final stage, the risks are quantified using stochastic 
simulation. If we build a typical market for risky SME financing let define the recognized price of risk (Ȝ) 
which is recognized by all investors in the market which depends on the expected return on investment ȝ, the 
risk free rate rf and the volatility ı. 
 
 
             
σ
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Real option analysis (ROA) allows the avoiding of estimating updating rates, but it requires the 
determination of the recognized price of risk parameters for all the stochastic variables. Where there is 
historical data, CAPM can be used to estimate Ȝ, considering: ȝ – the expected return on investment, ı – the 
return’s volatility, Ȝ – the recognized price of risk variable, ȡ - the correlation coefficient (between the change 
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of the variable and the return of the recognized price index at the market/ market segment level) ȝm – the return 
of the market/market segment, ım – the recognized volatility (by the market), rf - risk free rate. 
If the investment depends only on the market recognized variable, based on the CAPM equation (3) we can 
estimate the recognized price of risk as follows: 
                                           
-
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There are various types of options which are affecting the strategy of protection against the specific risk of 
investment in SMEs. There are two main types of financial options, which can be either European or American, 
depending on the moment of exercise: 
• The call option which gives to the holder the right to buy an asset at a certain time for a certain price; 
• The put option which gives to the holder the right to sell an asset at a certain time for a certain price; 
• The American type option which gives the right to be exercised at any time up to maturity; 
• The European type option which confers the right to be exercised only at maturity. 
There are also two aspects of each option contract, depending on the investor's attitude: long position 
(involving the purchase of an asset) and short position (assuming the sale of something that is not owned). 
In theory there are the following possibilities: 
• The option of abandoning the project (American PUT on project value) which occurs when cash flows 
do not correspond quantitatively to the expectations and protects the investor against the impact of 
poor investment results. The critical point of the option represents the liquidation or abandonment 
value, a higher value than the expected value of continuing the investment. 
• The option of expansion (American CALL on additional capacity value) is a characteristic of 
continued investment if the conditions are favourable. The critical point of the CALL option is the 
present cost needed for the creation of additional capacities. If the original decision is taking into 
consideration to build an overcapacity of the expected results, then the critical point’s value is 
relatively low. 
• The option of contract (American PUT on the amount of lost capacity) is the option to reduce the 
project. The critical point is the present value of future costs which were saved (at the time of option 
exercise). 
• The option of postponing an investment (American CALL on the project value) is based on cash flows 
and updated rates at the time of analysis. Thus, a project may have a positive net present value in the 
future, while this value is negative in this moment. The critical point is the necessary expense to 
initiate an investment. 
• The option of extending the investment (European CALL on future value of the project), which is 
transposed in terms of airport security and it means the availability of the organization to pay a price, 
despite the losses of initial investment, because the value of the new option is higher perceived than 
loss. 
When the strategy has several options, these are not generally independent (for example, a project cannot 
be extended if it has been abandoned). The interactions between options can be analysed by defining four 
possible states (Hull, 2009): not yet abandoned, not yet extended; not yet abandoned, already extended; already 
abandoned, not yet extended; already abandoned, already extended. 
The recognized current market value can be determined based on the expected growth rate (with the 
assumption of only time dependence and with a constant volatility). 
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or 
           dzdt
S
dS
⋅+⋅= σμ                                                                            (5) 
 
In equation (4) S represents the placement’s amount, ȝ(t) is the efficiency of security solution regarding 
the time, ı is the volatility of the project value and z follows a Wiener process. 
If S is the value of the placement at time t, for a short time interval ǻt, the expected result in the project is 
ȝSǻt and if it’s neglects the volatility: 
 
            tSS Δ=Δ μ                                                                                             (6) 
 
But 0→Δt , then dt
S
dS μ=                                                                              (7) 
Integrating equation (7) in the time interval 0 – T, we obtain the placement value at time T. 
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In this case, it appears that the project value is continuously increasing according to ȝ per time unit. 
In order to deal with particular situations, alternatives have been developed to the model of geometric 
Brownian motion (GBM), like Black-Scholes model which assumes that the project’s value changes 
continuously according to a normal distribution. 
 
5. Conclusions 
 
The recent financial turbulences impacted negatively the financing capabilities of SMEs, especially in 
emerging markets. In the case of innovative SMEs, there are additional difficulties to start up or develop in the 
context of a financial system based on banking. 
The main objective of this presentation was to highlight new solutions and architectures adapted for SME 
financing which are presented together with their main advantages, but also their limits. A first approach is 
based on the principle VE in its quality of value creator, continuous restructuring and the dynamics for bringing 
new market opportunities in terms of agility. In this way, there can optimally be accessed the market 
opportunities, starting from capturing added value and creating a flexible architecture and oriented on dynamic 
restructuring. The main contribution is related to the concept of a hybrid framework for SME financing based 
on the mix between governmental support via grants and projects and the use of a specialized investment fund. 
The method of cost-benefit analysis does not allow the capturing in dynamics the investment phenomenon, 
resulting in use of funds at a level of sub-economic efficiency. For this reason, it is necessary to supplement the 
method with the real options analysis, where each of the three options embedded in security investments 
(extension, delay or abandon) should be evaluated in terms of investment’s added value and also the potential 
implications for the management of technological terrorism risk. 
The research leads also to the development of a framework for optimizing the placement of funds by 
exploiting uncertainty and reasoning the forecasts about the performance of the strategy. 
Future research should be more focused on: the modelling of the new mechanisms specific in the 
management of special dedicated investment funds like VCF/ PEF/ FoF in order to build a new set of indicators 
capable to represent the unique recognized picture of the risk- efficiency- liquidity. 
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